Satisfaction with maxillary sinus surgery might be 
influenced by risk factors 
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ABSTRACT 

Chronic rhinosinusitis (CRS) is an inflammation of the nose and paranasal sinuses lasting for ^12 weeks. Endoscopic sinus 
surgery (ESS) is considered during difficult to treat CRS. The minimally invasive technique focuses on the transition areas 
rather than on the ostia. The aim of this study was to evaluate symptoms, the number of acute sinusitis episodes, and 
satisfaction after ESS with either preservation or enlargement of the maxillary sinus ostium. Thirty patients with moderate 
nonpolypous CRS were enrolled. Uncinectomy only and additional middle meatal antrostomy were randomized for each side 
of each patient and performed single blindly. The symptoms questionnaires were filled at four time intervals. Significant 
symptom reduction was achieved independently of operation technique. The number of acute sinusitis episodes indicating the 
exacerbation rate decreased significantly at 9 and, on average, 68 months postoperatively. However, the exacerbation rate began 
to increase after 9 months postoperatively. Three revisions were performed on the side with uncinectomy only and one on the 
side with additional antrostomy. Most patients reported good satisfaction with both procedures. There was a trend for patients 
with asthma and/or job exposure to report insignificantly more frequently no satisfaction with surgery, especially with the 
uncinectomy -only procedure. Both procedures seem to be efficient in providing symptom relief and satisfaction. More studies 
are needed to evaluate if patients with risk factors benefit more from an ostium-enlarging procedure. 

(Allergy Rhinol 4:e6-el2, 2013; doi: 10.2500/ar.2013.4.0039) 



Chronic rhinosinusitis (CRS) is a versatile, multifac- 
torial disease of the nose and paranasal sinuses 
with a prevalence of —10%. 1,2 Several diseases coexist 
with CRS by partly unknown mechanisms: asthma, aspi- 
rin sensitivity, atopy, chronic rhinitis, depression, anxi- 
ety, and fatigue. 3 It is known that biological and chemical 
agents associate with work-related asthma, and occupa- 
tional exposure causes 10-20% of adult-onset asthma. 4-6 
However, only few studies address the influence of oc- 
cupational exposure on CRS. 7 " 9 Primary management of 
CRS is conservative. It is composed of nasal saline irriga- 
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tions and corticosteroids. Depending on the comorbidi- 
ties and hyperinflammatory or infective exacerbations, 
additional treatment might be used. Quality of life (QoL) 
questionnaires are not able to estimate exacerbations, e.g., 
to what extent CRS is under control. 10 Even so, only few 
studies have observed the influence of CRS management 
on the exacerbation rate. 

Endoscopic sinus surgery (ESS) is considered during 
recalcitrant and difficult-to-treat CRS. 2 It is based on the 
theory that obstruction of the ostium leads to chronic 
inflammation and eventually to pathological alterations 
of the maxillary sinus mucosa. Others have shown that 
ostiomeatal complex obstruction does not correlate with 
adjacent sinus status in CRS with nasal polyps. 11 Never- 
theless, it seems that surgical opening of the ostium im- 
proves drainage and ventilation of the sinus and thus 
might restore the normal mucosa during CRS without 
nasal polyps. 11-13 Ragab et al. were not able to prove ESS 
to be superior to conservative therapy in controlled stud- 
ies. 14 Uncontrolled studies have shown QoL improve- 
ment after ESS, also in CRS patients with high age, ace- 
tylsalicylic acid intolerance, depression, fibromyalgia, 
and chronic fatigue syndrome. 3 ' 15-19 However, ESS seems 
to, at least partially, provide symptom relief and/or de- 
crease inflammatory findings. 20-24 

Despite the fact that the ostium is considered to be the 
most important area in the pathogenesis of CRS, few 
studies have addressed the extent of sinus surgery on the 
ostiomeatal area. Other studies have previously indicated 



e6 



Spring 2013, Vol. 4, No. 1 



Table 1 Characteristics of the study population 



Characteristics of Patients Preoperatively 9 mo Postoperatively 68 mo Postoperatively 



Age at the operation, yr 



Median 


50 


54 


56 


Range 


21-66 


22-66 


27-72 


No. of male patients 


11 


10 


8 


Allergic rhinitis 


16 


16 


14 


Asthma 


10 


10 


10 


No. of patients with job exposure 


15 


15 


12 


Nasal polyps 


0 


1 


1 


Smokers 


7 


7 


7 


Medication 








Antihistamine 


1 


2 


3 


Intranasal CCS ± antihistamine 


11 


10 


18 



CCS = corticosteroid. 



that removal of the uncinate process alone might be 
enough to restore the ventilation of the maxillary 
sinus. 25-28 There is also evidence that the effect of 
minimally invasive ESS is comparable with invasive 
ESS. 26,28-33 On the other hand, uncontrolled studies sug- 
gest that the presence of biofilms, osteomyelitis, and 
other factors favor invasive approaches toward the os- 
teomeatal unit. 34-39 Our aim was to evaluate symptoms, 
exacerbation rate, and satisfaction after ESS with either 
the ostium-preserving or the ostium-enlarging technique. 

MATERIALS AND METHODS 
Subjects 

This study was performed at the Department of Oto- 
rhinolaryngology, Tampere University Hospital, Fin- 
land, and Mikkeli Central Hospital, Mikkeli, Finland. 
The study was approved by the Institutional Review 
Boards of the Tampere University Hospital and Mik- 
keli Central Hospital. J.P. Myller and A.T. Luukkainen 
contributed equally to this work. Informed consent 
was obtained from all patients. Thirty patients with 
CRS were enrolled in this study. Characteristics of 
groups of patients can be seen in Table 1 and in a 
previous publication. 40 Inclusion criteria were moder- 
ate to severe sinus-related symptoms, according to pa- 
tient interview, during at least 12 weeks, despite max- 
imal medical treatment and a Lund-McKay sinus 
computed tomography score 41 of at least 6/24 but no 
more than 18/24. Exclusion criteria were age <18 
years; oral corticosteroid treatment during the last 2 
months before surgery; previous sinonasal surgery; a 
history or physical examination suggestive of severe 
nasal septal deviation (that causes only unilateral nasal 
obstruction and/or requires septoplasty before ESS can 
be performed), unilateral sinusitis, nasal polyposis of 
more than grade l 42 , aspirin sensitivity, chronic bron- 



chitis, cystic fibrosis, or a tumor or a disease with a 
severe impact on general immunity; and mild sinus- 
related symptoms. Dropouts from the study included 
one patient who died accidentally before the last post- 
operative control. Three additional patients missed the 
last follow-up (68 months postoperatively); we were 
unable to contact them by telephone. 

Job exposure was evaluated according to reported 
current occupation and characterization of workplace. 
The positive job exposure group was determined ac- 
cording to international categorization of high-risk oc- 
cupations. 4,6 The substances causing job exposure were 
bioaerosols (four patients), flour (four patients), mites 
(three patients), wood dust (two patients), reactive 
chemicals /metal work (two patients), molds (one pa- 
tient), and agricultural organic particles (one patient). 
The determination of the patients' other comorbidities 
was based on medical records, interview, and medical 
examination as previously described. 40 

Sinus Surgery 

ESS was performed by two authors (Myller and 
Torkkeli) as previously described. 40,43,44 Both proce- 
dures were standardized. Briefly, the uncinectomy was 
performed on both sides, in which the lower two-thirds 
of the uncinate process was removed. Additional mid- 
dle meatal antrostomy was randomized on either the 
right or the left side of each patient. Randomization 
was performed by allotment. Two identical pieces of 
paper, one with the caption "sinistrum" and the other 
with the caption "dextrum," were placed in an enve- 
lope. Each time a new patient was recruited, the oper- 
ating surgeon pulled out a piece of paper. Additional 
meatal antrostomy was performed on the side of the 
pulled caption. If mucosa blocked the maxillary sinus 
ostium on the uncinectomy-only side, as little as pos- 
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sible was carefully removed from it, without disturb- 
ing the bony ostium. On the additional middle meatal 
antrostomy side, the diameter of the ostium was du- 
plicated in the posterior direction with cutting forceps. 
If necessary, a large ethmoid bulla was opened on both 
ostium-p reserving and -enlarging sides (Table 1). 

Questionnaires 

Patients filled the symptom questionnaire 1-77 days 
(mean ± SD, 26 ± 23 days) preoperatively. The same 
questionnaire was filled during a control visit to the 
operating surgeon 9 months postoperatively, and later 
on, based on patients' answers during telephone calls 
made, blindly at 56-86 months (mean ± SD, 68 ± 6.5 
months) postoperatively. During the telephone call, if 
the patient had undergone revision surgery, he/she 
was asked to answer the questions according to the 
situation before revision surgery was performed. The 
following questions were asked preoperatively, and at 
9 and, on average, 68 months postoperatively: the 
number of acute bacterial sinusitis episodes diagnosed 
or suspected by a doctor during the previous year and 
the existence of the symptoms of facial pain/ pressure, 
nasal obstruction, nasal discharge, postnasal drip, and 
decreased sense of smell (no = 0, mild or moderate = 
1, and severe = 2). In addition, lacrimation (none = 0, 
mild = 1, moderate = 2, severe = 3) and postoperative 
bleeding (absent = 0, mild or moderate = 1, and se- 
vere = 2) were asked during the debridement fol- 
low-up visit at 7-30 days (mean ± SD, 16 ± 5 days) 
postoperatively and at 9 months postoperatively. Sat- 
isfaction with the operation was scored according to 
two questions asked at 9 and 68 months postopera- 
tively on each side separately: "How is the situation in 
the maxillary sinuses now compared with the situation 
before the operation" (no symptoms, clearly decreased 
symptoms, slightly decreased symptoms, no change, or 
more symptoms) and "If you could choose, would you 
now be willing for a similar operation?" (yes, maybe, 
or no, and reason why if no). The satisfaction was 
scored in the following way: 0 = good, patient bene- 
fited clearly from the operation; 1 = moderate, patient 
experienced only slight benefit from the operation and 
is unsure about the willingness for a similar operation 
if it was performed now; 2 = poor, patient experienced 
no change or worsening after the operation and is 
unwilling /unsure for a similar operation. 

Statistical Analysis 

Statistics were performed with SPSS Base 11.0 Statis- 
tical Software Package (SPSS, Chicago, IL). Data are 
expressed as medians and interquartile ranges. The 
nonparametric Wilcoxon test was used for comparison 
of matched pairs. Mann- Whitney U tests were used for 
comparisons of two groups. Spearman rank correlation 



test was used for correlations. For comparisons of di- 
chotomous data in matched pairs, McNemar's test was 
used. A two-tailed value of p < 0.05 was considered 
significant in all tests. 

RESULTS 

Results were analyzed on an intent-to-treat basis and 
each patient was analyzed according to the randomly 
allocated treatment. 

Symptoms during the Debridement Visit 

During the debridement visit at 7-30 days (mean ± 
SD, 16 ± 5 days) postoperatively, the patients were 
asked about symptoms during immediate postopera- 
tive recovery: pain, bleeding, lacrimation, and nasal 
obstruction. There were no significant differences be- 
tween the operation techniques in the median values of 
each of these four symptoms (p > 0.05; Wilcoxon test; 
data not shown). The median sum of these four symp- 
toms as well as the median points of pain, obstruction, 
and bleeding decreased on both sides between the 
debridement visit and a visit at 9 months postopera- 
tively, indicating good recovery on both sides (p < 
0.001; Wilcoxon test; data not shown). Lacrimation re- 
mained at the same low level on both sides; thus, there 
was no a significant difference in the medians at 16 
days and 9 months postoperatively (p > 0.05; Wilcoxon 
test; data not shown). 

Long-Term Outcomes 

When comparing preoperative and postoperative (9 
and 68 months) symptoms, facial pain, nasal obstruc- 
tion, and discharge values and the mean of these three 
values, a significant reduction on both the ostium -pre- 
serving and the -enlarging sides was observed (p < 
0.001, by Wilcoxon test; data partly shown in Fig. 1 A). 
There was no significant difference between the oper- 
ation techniques in these values (p > 0.05, by Wilcoxon 
test; data partly shown in Fig. 1 A). Moreover, the 
delta-values indicating the change of these three symp- 
toms before and after the operation did not differ be- 
tween the operation techniques at the 9 and, on aver- 
age, 68 months postoperative values (p > 0.05, by 
Wilcoxon test; data not shown). Symptom values for 
reduced sense of smell and postnasal drip could not be 
compared between the sides; however, they declined 
significantly when comparing preoperative and post- 
operative (9 and 68 months) values (p < 0.001, by 
Wilcoxon test; data not shown). 

When observing satisfaction with the operation at 9 
and, on average, 68 months postoperatively, the ma- 
jority of patients expressed good/moderate satisfac- 
tion and there were no differences between operative 
techniques in the reported satisfaction (p > 0.05, by 
Wilcoxon test; Fig. 1 B). 
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lUncinectomy-only 
I Antrostomy 



preoperative 9 months postop. 68 months postop. 




9 months postop. 



Operation 

I Uncinectomy-only 
I Antrostomy 



68 months postop. 



Time Time 

Figure 1. Comparisons of medians indicating (A) mean value of pain + obstruction + discharge scores and (B) satisfaction (0 = yes, 1 = partly, 
and 2 = no) between the operation techniques and the time points. The p values by Wilcoxon test (n.s. = not significant). Horizontal lines represent 
medians; upper and lower vertical bars represent the 75th and 25th percentile ranges; vertical lines represent the 99th percentile range. 



Figure 2. The patient-reported num- 
ber of acute exacerbations, e.g., pre- 
scribed antibiotic courses for doctor- 
diagnosed sinusitis, per year. At 9 
months postoperatively the patients 
reported the number of antibiotics 
prescribed during the postoperative 
follow-up time period (9 months). 
Thus, this value was multiplied by 
12/9 = 1.33 for the analysis and the 
presentation in the figure. The P val- 
ues by Wilcoxon test. Horizontal lines 
represent medians; upper and lower 
vertical bars represent the 75th and 
25th percentile ranges; vertical lines 
represent the 99th percentile range. 
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The exacerbation rate could not be compared be- 
tween sides. When comparing preoperative and post- 
operative (9 and 68 months) exacerbation rates, e.g., the 
numbers of reported antibiotic courses for doctor-di- 
agnosed sinusitis during the last year, the number 
decreased significantly (p < 0.001, by Wilcoxon test; 
Fig. 2). Interestingly, the number of acute sinusitis per 



year increased slightly but significantly between 9 and 
68 months postoperatively (p < 0.001, by Wilcoxon 
test; Fig. 2). 

Revision surgery was performed on one antrostomy 
side and three uncinectomy-only sides for 3 of 26 pa- 
tients during the observation period; however, this 
difference between the sides remained statistically in- 
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No satisfaction with 
either technique 



Satisfaction with 
antrostomy technique 



Satisfaction with 
uncinectomy-only or 
with both techniques 



1 1 

No asthma, no job exposure Asthma and/or job exposure 
N=ll N=15 

Figure 3. Observation of two patient groups: the one without 
asthma or job exposure, and the other one with asthma and/or job 
exposure. Comparison of the operation technique with which the 
patient experienced greater satisfaction, between the patient 
groups, on average at 68 months postoperatively. The p value by 
Mann Whitney U test. 

significant (p > 0.05, McNemar test; data not shown). 
The two patients (one man and one woman) that un- 
derwent revision surgery only on the imcinectomy side 
had complaints solely on this side before revision an- 
trostomy was performed. Of the three patients that 
underwent revision surgery, all were nonsmokers and 
had allergic rhinitis but not asthma. The patient with 
bilateral revision surgery, additionally, had job expo- 
sure (for case report see Fig. 4). 

The Influence of Patient History 

When analyzing the median values of pre- or post- 
operative symptoms and satisfaction for either ostium- 
preserving or -enlarging sides, there was no associa- 
tion to sex, allergic rhinitis, and/or asthma; smoking; 
job exposure; or intranasal corticosteroid and/ or anti- 
histamine medication (p > 0.05, Mann-Whitney U test; 
data not shown). Moreover, these symptom and satis- 
faction values did not correlate with age or the number 
of acute sinusitis /year (p > 0.05, Spearman rank cor- 
relation test; data not shown). Interestingly, there was 
a trend that patients with asthma and / or job exposure 
expressed more frequently satisfaction only on the side 
with antrostomy or neither technique provided them 
satisfaction (p = 0.054, Mann-Whitney U test; Fig. 3). 
The unsatisfied patients had the possibility to come for 
an extra control visit with nasal endoscopy at, on av- 
erage, 68 months postoperatively (Fig. 4). 

DISCUSSION 

Our aim was to evaluate symptoms, exacerbation 
rate, and satisfaction after ESS with either the ostium- 



Figure 4. Two cases at 6 years postoperatively. The first patient 
was a 50-year-old nonsmoking woman with allergic rhinitis and job 
exposure (cold storage room worker). She had undergone (A) un- 
cinectomy only on the right side and (B) additional middle meatal 
antrostomy on the left side. However, she underwent revision 
surgery on both sides 19 months after the primary operation be- 
cause of the continuation of the symptoms and exacerbations. At 73 
months postoperatively, there was a continuation of symptoms, 
e.g., the mean score of pain + obstruction + discharge was 2.33 on 
both sides. However, the number of acute exacerbations was 0 
during the past 12 months, and she expressed good satisfaction 
with both techniques. Endoscopy at 79 months postoperatively 
showed that both sides were open narrowly. The second patient was 
a 53-year old nonsmoking woman with allergic rhinitis, asthma, 
and job exposure (nurse). She had undergone (C) uncinectomy only 
on the right side and (D) additional middle meatal antrostomy 
on the left side. At 69 months postoperatively, the mean score of 
pain + obstruction + discharge was 1 on both sides, indicating 
good recovery. However, she reported that the number of acute 
exacerbations was 4 during the past 12 months, and she ex- 
pressed no satisfaction with either technique. Endoscopy at 75 
months postoperatively showed that the uncinectomy side was 
not open and the antrostomy side was widely open. 

preserving or the ostium-enlarging technique at 9 
and, on average, 68 months postoperatively. Only a 
few studies have previously addressed the long-term 
outcomes of ESS. We showed that all asked sinonasal 
symptoms decreased significantly postoperatively. 
The reduction of the symptoms that the patient was 
able to compare between sides, e.g., facial pain, nasal 
obstruction, and discharge, were similar both on the 
uncinectomy-only and the additional middle meatal 
antrostomy sides. However, three revision surgeries 
were required during the observation time on the 
uncinectomy side and one on the antrostomy side. 
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Moreover, patients with asthma and/or job exposure 
frequently expressed more satisfaction only on the 
side with antrostomy or neither technique provided 
them satisfaction. Thus, uncinectomy may not be 
sufficient in providing lasting symptom relief, espe- 
cially in patients with risk factors, such as asthma 
and / or job exposure. Irritant exposure has been less 
investigated in CRS, whereas, it is known to influ- 
ence asthma onset and exacerbations. 4,5,8 Chronic 
infection, biofilms, or other factors might play a role 
in CRS pathogenesis, especially in patients with 
asthma and/or occupational exposure. These pa- 
tients could benefit more from an ostium-enlarging 
approach. This hypothesis requires additional stud- 
ies to be proven. Others have shown that two-thirds 
of patients with recalcitrant CRS have biofilms in the 
sinonasal mucosa, but their influence on disease or 
ESS outcomes still needs to be elucidated. 34,36-39,45 
Zhang et al. showed that both asthma and biofilm- 
forming bacteria were associated with revision ESS after 
adjustment for other CRS risk factors; however, neither 
asthma nor biofilms modified each other's association 
with revision ESS. 46 Other studies suggest that CRS pa- 
tients with asthma might have different bacterial coloni- 
zation and different responses to bacteria colonizing the 
sinuses, thus putatively leading to or worsening sinona- 
sal inflammation. 7,47,48 

The number of reported antibiotic courses for doctor- 
diagnosed sinusitis during the last year was used in 
this study as a sign of exacerbation rate. It decreased 
significantly at 9 months postoperatively, indicating 
good recovery with both procedures. What is interest- 
ing is that exacerbations began to increase after the 
9-month postoperative follow-up time. We suggest 
that as in asthma, these episodes would seem to point 
at uncontrolled disease and /or poor patient compli- 
ance with CRS treatment. It has been shown that pa- 
tients with Samter's triad suffer usually from difficult- 
to-treat CRS. 49 Although we did not observe this 
patient group, this could partly explain our finding 
that patients with CRS and asthma or job exposure 
were less satisfied after ESS with either technique or 
with the uncinectomy-only technique. Asthma patients 
or those with job exposure might have mucosal 
changes that might lead to poor CRS prognosis. 49 More 
studies of ESS with long-term follow-up and with ob- 
servations of both QoL and exacerbation rate are 
needed. 

Albu et al. did not find differences in subjective out- 
comes after performing a large (>16 mm) or small 
(<16 mm) middle meatal antrostomy, which is in ac- 
cordance with the findings of our study. 26,28,50 We have 
previously indicated within these patients that at 9 
months postoperatively, there was a good and rela- 
tively similar recovery of the maxillary sinus mucosa, 
radiologically evaluated; however, the maxillary sinus 



mucociliary clearance remained poor on both sides 4, 
Moreover, six obstructed maxillary sinus ostia were 
found endoscopically on the uncinectomy-only side in 
contrast to four on the antrostomy side. 51 

CONCLUSION 

The exacerbation rate began to increase between the 
9- and, on average, 68-month period postoperatively, 
whereas the reduction in sinonasal symptoms re- 
mained the same during this period. There were no 
significant differences between uncinectomy with ad- 
ditional antrostomy and uncinectomy-only sides in 
terms of satisfaction with the operation, facial pain, 
nasal obstruction, and discharge values. It seems that 
patients with asthma or job exposure might experience 
less satisfaction with any procedure or might benefit 
more from maxillary sinus surgery with the ostium- 
enlarging than the ostium-preserving technique, com- 
pared with patients without these risk factors. More- 
over, additional middle meatal antrostomy might be 
slightly superior to uncinectomy only in terms of the 
need for revision operations. 
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